This study was designed to address several gaps in the existing literature. In addition to examining the differences in smoking behaviors between occupational groups, we analyzed the effects of 2 workplace policies aimed at reducing tobacco use: the presence of workplace smoking cessation programs and the presence of workplace rules limiting smoking. We also looked at changes over time in these policies and in several smoking behaviors by occupational group. While most previous studies have focused on current smoking as the main smoking outcome, we used additional measures to better describe occupational differences in tobacco use, including the initiation of smoking, continued smoking following initiation, intent to quit, and the number of cigarettes smoked per day. We adjusted differences between occupations on a variety of demographic factors known to affect smoking behavior.
To achieve these goals, we analyzed smoking and occupation data from a nationally representative survey, the Current Population Survey-Tobacco Use Supplement (CPS-TUS) from 2006 to 2007, as well as previous CPS-TUS surveys dating back to 1992. We used these data to examine the effect of occupation and workplace policies on smoking behaviors.
METHODS

Data Source and Inclusion Criteria
Data were obtained from the CPS-TUS. 8, 9 The CPS is a national survey conducted by the Bureau of the Census for use by the Bureau of Labor that interviews 50,000 households monthly with the intent of describing the characteristics of the US labor force. While the CPS dates back 50 years, the TUS was added in 1992 and has been administered approximately every 3 years since. The CPS-TUS is the only national survey that contains job classification, job-related tobacco policy, and smoking behavior variables. For current smoking prevalence rates, the 2006-2007 CPS-TUS was used, and for analyses of trends in smoking five time points were used: the 1993, 1996, 1999, 2001 , and 2006-2007 CPS-TUS. We included adults aged 18 to 64 years who reported having been employed at any time in the last year. Those who worked in armed forces occupations and farm, fishing, and forestry occupations were dropped from analyses because of small sample size. The final sample size was 106,604.
Definitions
Smoking Behaviors
Respondents were asked, "Have you smoked at least 100 cigarettes in your entire life?"; "Do you now smoke cigarettes every day, some days, or not at all?"; and "Are you seriously considering quitting smoking within the next 6 months?" By survey design, "ever smoking" was defined as having smoked 100 cigarettes during the respondent's lifetime. "Current daily smoking" referred to individuals who reported smoking every day. "Persistent smoking" was defined as current daily smoking among those who reported ever smoking. Because persistent smoking measures smoking only among those who started smoking, it is a more appropriate measure for assessing JOEM r Volume 53, Number 11, November 2011 the success of smoking cessation efforts than current daily smoking, which is a function of smoking initiation as well as cessation.
Occupation
Occupational status was obtained from CPS-TUS and recoded to align with the US Standard Occupational Classification System. 10 We classified occupations into "white-collar," "blue-collar," and "service workers" (see Supplemental Digital Appendix 1, http://links.lww.com/JOM/A74). Construction workers, which also include extraction workers, are those with occupations in standard occupational classification codes 6200 to 6940 and include occupations such as carpenters, sheet metal workers, brick masons, floor installers, highway maintenance workers, and earth drillers.
Statistical Analyses
We conducted univariate analyses to examine differences in the prevalence of smoking behaviors between different categories of occupations (white collar, service, blue collar, and construction). For each occupational group, we assessed the overall prevalence of ever smoking, current daily smoking, and persistent smoking. Intention to quit within 6 months and number of cigarettes per day were also examined in current smokers. Multivariate logistic regression analyses were performed for four primary outcomes: ever smoking, current daily smoking, persistent smoking, and intention to quit in 6 months among current smokers. Age, gender, race, education, income, geographic region, and occupational class (ie, blue collar, white collar, service) were entered as predictors in all models. Age of onset of smoking was also included as a predictor for persistent smoking and intention to quit. Similar models were run to assess the effects of workplace rules limiting smoking and workplace smoking cessation programs as predictors of smoking behaviors. In a separate analysis, we compared the smoking behaviors listed earlier in construction workers versus all other blue-collar workers.
We also examined changes over time from 1992 to 2007 in the prevalence of ever smoking, current daily smoking, and persistent smoking in blue-collar, white-collar, service, and construction workers. In addition, we assessed workplace smoking cessation programs and workplace rules limiting smoking among current daily smokers in the different occupational groups.
Analyses were conducted with SAS v9.2 and SUDAAN 10.0, using a Balanced Repeated Replications method to estimate variances and accommodate the complex sample design of the survey.
11, 12 All text and tables present weighted data. Associations between predictor variables and outcomes are reported as risk ratios rather than odds ratios, as the former are more easily interpreted as changes in average risk when outcomes are common.
RESULTS
The frequencies and distributions of the study population and various groupings of workers in the most recent CPS survey (2006) (2007) are presented in Table 1 . Data are based on 106,604 survey respondents who were 18 to 64 years old and had worked in the previous year. The workforce of the United States was 69% white, 54% male, 61% had at least some college education, and 50% had a combined household income more than $50,000. Overall, 37% were ever smokers, 16% were current daily smokers, and 43% of ever smokers persisted as current daily smokers. Among current daily smokers 13% smoked more than 20 cigarettes per day, and 42% intended to quit in the next 6 months.
Differences Across Occupational Groups
Compared with white-collar workers, blue-collar workers were more likely to be male (85% vs 45%), less likely to have a college degree (15% vs 58%), and less likely to earn more than $50,000 annually (38% vs 60%). A higher proportion of blue-collar workers had initiated smoking (46% vs 33% reported ever smoking), and of those who had ever been smokers, a higher proportion continued smoking as current daily smokers (52% vs 35%). This higher prevalence of initiation, coupled with a higher rate of persistent smoking, resulted in a higher rate of current daily smokers in blue-collar workers than in white-collar workers (39% vs 12%). Among current daily smokers, 20% of blue-collar workers versus 9% of white-collar workers smoked more than 20 cigarettes per day. Thus, blue-collar workers were more likely to start smoking, more likely to keep smoking, and more likely to smoke more heavily. Among blue-collar workers, 39% of current daily smokers intended to quit in the next 6 months, compared to 46% of white-collar current daily smokers.
Service workers were mostly women (58%), and the lowest paid of the three groups (69% earned less than $50,000 annually). Current smoking (20%) was intermediate between that of blue-and white-collar workers. Interestingly, while initiation of smoking was similar to that of white-collar workers (38% of service workers were ever smokers), persistence of smoking was similar to that of bluecollar workers (52% of ever smokers were current daily smokers). Table 2 shows the results of multivariate logistics models for each of our four primary outcomes: ever smoking, current daily smoking, persistent smoking, and intent to quit in the next 6 months among current smokers. Being older, white, male, less educated, and poorer were associated with being an ever smoker. Blue-collar and service workers were more likely than white-collar workers to be ever smokers, even after adjustment for all available demographic factors. Being younger, white, male, less educated, and poorer were associated with being a current daily smoker. Blue-collar and service workers were more likely than white-collar workers to be current daily smokers after controlling for these other risk factors.
Effects of Occupational Group After Adjustment for Individual Factors
Persistence of smoking (current daily smoking among ever smokers) was predicted by being younger, white, female, less educated, poorer, and having started smoking at an earlier age. Again, blue-collar workers and service workers were more likely than whitecollar workers to be current daily smokers (see persistent smoking, model 1).
Intention to quit smoking in the next 6 months was associated with being more educated and having a higher income. Occupational group had no effect on intention to quit after adjustment for demographic factors.
Construction Workers
Among survey respondents, 6418 (6%) were construction workers (see Table 1 ). Construction workers were predominantly male (97%), and more likely to be Hispanic (30% compared to 13% for all other occupations). The prevalence of all smoking behaviors (ie, ever smoking, current daily smoking, and persistent smoking) was higher in construction workers than in workers in all other bluecollar occupational groups (Table 3) . When compared with all other occupational groups, construction workers ranked highest in ever smoking (48% compared to 39% for all other occupations combined, P < 0.0001), and current daily smoking (25.8% compared to 15.1% for all other occupations combined, P < 0.0001). Construction workers had the third highest rate of persistent smoking behind food preparation and serving-related occupations (59%) and healthcare support occupations (54%) ( Table 3 ) with significantly higher rates of persistent smoking than all other occupations combined (53.3% vs 41.7%, P < 0.0001)
Compared with other occupations, construction workers began smoking at an earlier age (78% by age 18 vs 71%), smoked more (18% smoke 20 or more cigarettes per day vs 16%), had fewer quit attempts in their lifetime (62% vs 66%), had fewer quit attempts in *Construction workers are a subset of blue-collar workers. †All workers (n = 41,591); white-collar workers (n = 23,790); service workers (n = 6775); blue-collar workers (n = 11,025); construction/extraction workers (n = 3274). ‡All workers (n = 17,109); white-collar workers (n = 8072); service workers (n = 3481); blue-collar workers (n = 5556); construction/extraction workers (n = 1681).
Copyright © 2011 Lippincott Williams & Wilkins. Unauthorized reproduction of this article is prohibited. last 12 months (34% vs 36%), and fewer intended to quit in the next 6 months (40% vs 45%). As shown in Table 1 , these higher rates of current daily smoking and higher maintenance of smoking among construction workers were accompanied by markedly lower rates of availability of workplace smoking cessation programs and less frequent rules against workplace smoking. Because of the survey design, the question on rules against workplace smoking was only asked for those who reported working primarily indoors (17.7% of construction workers worked indoors vs 71.3% of other workers). After adjustment for all other factors, construction workers were more likely to be current daily smokers than other blue-collar workers (RR = 1.14, 1.07 to 1.21).
Effects of Workplace Smoking Cessation Programs and Workplace Rules Limiting Smoking
The effects of workplace smoking policies on persistent smoking are presented in Table 2 . Persistent smoking model 2 includes all demographic factors as predictors plus lack of workplace smoking rules as an additional predictor. The absence of a workplace rules limiting smoking was associated with being a current daily smoker (RR = 1.09, 1.03 to 1.17). Similarly, model 3 includes demographic factors plus the lack of workplace cessation program, which was also associated with persistent smoking (RR = 1.14, 1.10 to 1.19).
We also assessed the effects of workplace policies on current daily smoking and intention to quit. Across the working population as a whole, the absence of workplace rules limiting smoking was strongly associated with being a current daily smoker (RR = 1.32, 1.22 to 1.42) after adjustment for all other factors. In addition, the absence of a workplace smoking cessation program was associated with a lower probability of intention to quit in the next 6 months (RR = 0.85, 0.80 to 0.90) after adjustment for all other factors. The full results of these models are not presented in the table; however, the addition of these predictors did not significantly change the risk ratios of the other factors in the model. Figure 1 shows the pattern of decline of smoking initiation (ie, ever smoking), current daily smoking, and current daily smoking among ever smokers across all occupational groups. Construction and blue-collar workers reported the highest rates of ever smoking and current daily smoking at all time points and white-collar workers reported the lowest rates. Service workers were more similar to white-collar workers in smoking initiation, but closer to bluecollar workers in current daily smoking. Among ever smokers, the prevalence of current daily smoking was substantially lower among white-collar workers, indicating greater success in smoking cessation among white-collar workers. Figure 2 shows that more white-collar workers had rules limiting smoking at work, and were offered workplace cessation programs more often than service and blue-collar workers.
Time Trends
DISCUSSION
Our results highlight several important trends. Consistent with other studies, demographic factors including age, race, gender, educational level, and income influenced the prevalence of being a current smoker. In addition, we show that these same factors are associated with being an ever smoker and with persistence of smoking among ever smokers. Thus, the prevalence of current daily smoking is a function of factors that influence both initiation of smoking (ever smokers) and the persistence of smoking (current daily smokers among ever smokers).
Importantly, our analyses showed that workplace rules limiting smoking and workplace smoking cessation programs were strong predictors of smoking among workers. Across all occupational groups, the absence of workplace rules limiting smoking was associated with higher rates of current daily smoking and with the persistence of smoking. Though smokers may self-select to workplaces that allow smoking, it is also likely that such rules discourage smoking among those who would otherwise smoke, due to the inconvenience or stigma created by the rules. The absence of a workplace smoking cessation program was associated with a higher probability of persistent smoking and with a lower likelihood of an intent to quit, suggesting that workplace smoking cessation programs are useful in helping smokers to quit. Our findings are consistent with previous studies which found that people who worked in places with smoke-free policies were 1.9 to 2.3 times more likely to quit smoking than those whose worksites permitted smoking. 13, 14 The last study to examine this issue in a nationally representative sample used the 1992-1993 CPS-TUS data and found that smoke-free worksites were effective in reducing smoking in nearly all industries. 15 More than a decade later, our study found that workplace rules against smoking and workplace smoking cessation programs continue to be a major determinant of persistent smoking; the lower availability of such worksite measures for blue-collar and service workers may in part explain health disparities in smoking.
When comparing the three broad occupation categories of blue-collar, white-collar, and service workers, several themes emerged. Consistent with other studies, blue-collar workers tended to smoke the most with service workers second. This holds true for ever smoking, current daily smoking, and persistent smoking. Even after controlling for demographic risk factors, white-collar workers were less likely to initiate smoking (lower prevalence of ever smokers) and were more likely to quit smoking (lower prevalence of persistent smoking). Nevertheless, intent to quit was similar among the 3 groups of workers. While current smokers across all occupations intend to quit, white-collar workers are likely to have better resources and support, or greater cultural stigmatization of smoking, leading white-collar workers to more success in quitting than blue-collar and service workers. These data indicate that there are important differences between occupational groups that cannot be explained by the sociodemographic factors available for this study.
The role of cultural norms in different occupational groups has been little studied and may represent a persistent health disparity that drives smoking behaviors. The high prevalence of smoking seen in construction workers can be partly contributed to the workplace culture of the construction industry. Smoking is generally tolerated on construction worksites-data from the 1992-1993 CPS-TUS showed that among all occupations studied, construction trade workers had one of the lowest rates of smoke-free policies at work and one of the highest rates of smoking. 16 Furthermore, most contractors are small, worksites are scattered, and workers frequently change employers, making traditional employer-based smoking cessation programs infeasible. Individual or social culture may also vary by occupational group and be tied to smoking behaviors. Smoking initiation usually occurs before people enter the workforce, yet there are large occupational discrepancies in the prevalence of ever smokers. Sorensen et al 17 proposes using a social-contextual model that incorporates individual, interpersonal, organizational (ie, workplace), community, and societal factors in designing effective interventions. Examples of organizational factors that may influence smoking are job stress, hazardous working conditions, pace of work, and the meaning of smoking among workers. Smoking cessation efforts in construction workers and other high-risk occupational groups may be more Copyright © 2011 Lippincott Williams & Wilkins. Unauthorized reproduction of this article is prohibited. effective if they take into account the worksite culture and the social context of the individual workers. 18 Our data suggest that occupational disparities in smoking behaviors are in some cases widening. Although the prevalence of ever smokers has declined steadily across all groups since 1992 ( Fig. 1) , prevalence of current daily smoking has declined more quickly among white-collar workers than among service and bluecollar workers. The prevalence of current smokers among ever smokers (Fig. 1) is significantly higher and trending down less among blue-collar and service workers than in white-collar workers, indicating more persistence among the blue-collar and service groups. The greater success of white-collar workers in quitting smoking is particularly striking when compared with the trends shown in Figure 2 ; white-collar workers have greater access to workplace smoking cessation programs and more frequently have workplace rules limiting smoking.
The occupational disparities in smoking behaviors observed in our study and others 19 point toward opportunities to target-specific populations with high smoking prevalence through worksite tobacco control programs. By providing the opportunity to target high-risk populations, worksite tobacco control programs may be more effective than community-based efforts, constituting an important link between occupational health and public health by facilitating strategies "to reach hitherto untouched groups of smokers." 20 In addition to the public health benefits of smoking cessation, several studies report that employer provision of workplace smoking cessation benefits results in substantial health and economic gains to the employer, with economic savings exceeding the cost of the benefit within a relatively short period. 21, 22 While many employers have initiated smoking cessation benefits, such benefits are not distributed equally across all occupational categories-as noted earlier, our study shows that smoking cessation benefits are least available to worker groups with the highest rates of smoking.
There are several limitations of our study. The CPS-TUS is based on self-report, and it is possible that there is differential reporting by occupational group. Because of the skip patterns in the survey, only the 17.7% of construction workers who worked indoors were asked about workplace rules limiting smoking; these data probably overestimate the prevalence of workplace smoking rules in construction workers, as those working outdoors are even less likely to have restrictions. The classification of occupations to occupational groupings can be arbitrary; we used a standard occupational schema based on a national coding system that has been used in other smoking studies. This study examined differences in smoking between very broad occupational categories, and it is likely that more detailed examination of occupational groups will yield even more differences than observed here. Within each of the broad occupational groups described in our study, there are distinct subgroups with higher and lower smoking rates; we have highlighted one group with particularly heavy smoking, construction workers.
The strengths of our study included a large sample size, analysis of multiple outcomes including initiation of smoking, intent to quit, current daily smoking in the entire population, current daily smoking among ever smokers, and number of cigarettes per day. We also used multiple predictors of smoking behaviors, including the presence of a smoking cessation program at work and the presence of workplace rules limiting smoking. We analyzed smoking trends over multiple time points including the most recent CPS-TUS and provided data on one particularly high-risk group of workers, those in construction and extraction industries.
After controlling for known risk factors for smoking, including age, race, gender, income, education, and geographic region, we found that the presence of smoking cessation programs at work and the presence of workplace rules limiting smoking reduced smoking behaviors. We also found differences in smoking behaviors between different occupational groups that were not accounted for by other risk factors. These occupational differences may be related to the culture within different occupational groups and should be taken into account when considering efforts to decrease smoking initiation and increase smoking cessation. Disparities in health and health behaviors are usually couched in terms of race, gender, income, or education. Our study suggests that cultural factors within occupational groups are also important determinants of health disparities. Workplace health initiatives will not be maximally effective unless they target the groups at highest risk and take into account cultural differences between worker groups.
